Abstract: Using a cross-sectional survey design from 11 public tertiary hospitals (a specialist hospital, four Chinese medicine hospitals, and six general hospitals) in the urban areas of Heilongjiang, we determined the nature of workplace violence that medical staff have encountered in Chinese hospitals and identified factors associated with those experiences of violence. A total of 1129 health workers participated. The specialist hospital had the highest prevalence of physical violence (35.4%), while the general hospitals had the highest prevalence of non-physical violence (76%). Inexperienced medical staff (p < 0.001) were more likely to suffer non-physical violence than physical violence in Chinese medicine hospitals compared to experienced staff. Medical units (p = 0.001) had a high risk of non-physical violence, while surgical units (p = 0.005) had a high risk of physical violence. In general hospitals, staff with higher levels of anxiety about workplace violence were more vulnerable to both physical violence (1.67, 95% CI 1.36-2.10) and non-physical violence (1.309, 95% CI 1.136-1.508) compared to those with lower levels of anxiety, while rotating shift workers had a higher odds of physical violence (2.2, 95% CI 1.21-4.17) and non-physical violence (1.65, 95% CI 1.13-2.41) compared to fixed day shift workers. Thus, prevention should focus not only on high-risk sections of hospitals, but also on the nature of the hospital itself.
Introduction
Workplace violence (WPV) has become an alarming phenomenon worldwide and one of the biggest public health concerns [1] [2] [3] . While there is no general agreement between researchers on its definition, workplace violence has been previously defined as "incidents where staff are abused, threatened or assaulted in circumstances related to their work, including commuting to and from work, involving an explicit or implicit challenge to their safety, well-being or health". This definition was adopted from the joint study of the International Labour Office (ILO), International Council of Nurses (ICN), World Health Organisation (WHO), and Public Services International (PSI), which was conceived by the European Commission in Dublin in 1995 [1] . WPV crosses all boundaries, and it could happen to anybody. It can be divided into physical and non-physical types (with the latter comprising threats, sexual harassment, and verbal abuse) [4] .
WPV studies mostly originate from mental health or emergency care settings. Research on emergency department and psychiatric settings in the US, Kuwait [1] , and Taiwan [4] has revealed a high prevalence of violence in these departments [5] . The prevalence rates of physical violence (PV) in general hospitals in Australia and Brazil range from 3% to 17%. Meanwhile, for non-physical violence (NPV), the rates are as follows: for verbal abuse, 27.4%-67%; for bullying/mobbing, which is defined as repeated, unwanted, and unreasonable behaviour directed toward an employee, 10.5%-23%; for sexual harassment, 0.7%-8%; and for racial harassment, 0.8%-2.7% [6] . Research in England, Hong Kong, and China has shown that PV varied from 5.3% to 21% and verbal abuse from 43% to 73% [7] .
Background
In China, medical disputes are constantly emerging and appear to be worsening. Currently, WPV is occurring increasingly often in the Chinese medicine sector, with numerous reports of physicians being stabbed. This indicates that China is experiencing a unprecedented, nationwide crisis involving "patient safety", "health care security", and "physician-patient relations" [8] .
The healthcare sector is at a significantly high risk for WPV [7] . The 2005 Chinese Hospital Association surveys reported that around 73.3% of hospital staff had been victims of such violence at some point or had been threatened or taunted by patients and their families [9] . In 2014, the national health institution clinics saw 7.8 billion patients, which was an increase of more than 0.5 billion in 2013. In that same year, the total number of national medical disputes was 115,000 (according to incomplete statistics), while the number of medical staff beaten or injured was more than 10,000 in China in 2014 [10] . The news media reported on the murders of 11 medical staff by patients between 2000 and 2010 [11] . However, the data actually reported are only the tip of the iceberg of hospital violence. As indicated by the rates of hospital medical injuries in the Workplace Violence Survey from the Chinese Hospital Association, the number of hospital violence incidents has been increasing [8] .
Violent incidents result in serious adverse effects on the hospital, medical staff, and patients themselves, such as in a case in Wenling, China, wherein several physicians were killed. Violence and conflicts exist in every society; however, violence in medical settings not only results in harm to medical personnel but can also create potential crises for other patients. For instance, in the Shanghai Shuguang Hospital ICU, family members of a patient began smashing ICU medical emergency supplies and equipment and beat medical staff because of their displeasure with hospital treatment. Their violence caused numerous ill patients to become stressed by the attackers' presence and several monitors to lose function. Without these monitors-connected to crucial life-sustaining technology-many ICU patients' lives were put in danger [12] . As such, violence in medical establishments may lead to the deaths of patients not involved in the dispute.
After physicians have been violently attacked, their mental status changes substantially; they may become unconcerned for patients, overprotective of their own lives, slacken in their professional roles, or overly negative [9] . Physicians might even organize formal protests to express their discontent. The most important impact of violence on medical staff is reflected in medical care strategies [8] : physicians who have been attacked will often begin to practice defensive medicine, wherein physicians avoid high-risk surgeries or patients to avoid risks to their own health and reduce the potential of another attack in the future. Regarding treatment choices, physicians begin to prioritize their own safety; one survey showed that even when facing critically ill patients who completely qualified for a given treatment, only 15% of physicians were willing to adhere to the "self-preservation first" strategy [10] . Often, this results in patients' deaths. Furthermore, healthcare workers may be more conservative by not attempting more innovative initiatives, which can have an adverse impact on the diagnosis and treatment of complex diseases and critical illness. In the long run, this would have a devastating impact on the exploration and development of medical science [7] [8] [9] .
WPV toward healthcare staff has been the subject of some research, although much of the existing evidence relates to psychiatric settings or mental healthcare units [13] . However, in recent years, WPV research in general hospitals [13] and other high-risk areas, such as elderly care institutions [14] , has gradually increased. Most studies have focused on factors that predict patients' violent behaviour (age, gender, presence of psychotic symptoms, personality traits, and previous drug abuse), while some researchers have looked at staff factors (professional, years of experience, contact with patients, anxiety level) to determine WPV risk factors [15] .
However, few studies have considered specialist hospitals and Chinese medicine hospitals or have performed a horizontal comparison between the different types of hospitals. In China, hospitals can be classified by type: Chinese medicine hospitals (in which Chinese medicines are used as the main treatment modality), specialized hospitals (wherein the focus is on one or several sub-specialties, such as orthopaedics, psychiatry, dermatology, or obstetrics and gynaecology), and general hospitals (which treat a variety of diseases in numerous different departments; they should at least have emergency, internal medicine, surgical, obstetrics and gynaecology, and preventive healthcare departments).
Even the definition of WPV may differ between sociocultural environments, not to mention the manifestation of hospital violence and its causes, consequences, and intervention strategies [16] . The social climate and level of supportiveness in the workplace are also important determinants of recovery from work-related assaults. One study on the nature of medical institutions showed that the prevalence of WPV in public hospitals is higher than it is in private hospitals [17] .
To date, almost no empirical studies have been published comparing different types of hospitals and the social, cultural, and organizational factors that might explain differences in WPV prevalence in Chinese public hospitals [18] . Vague reform policies in Chinese public hospitals have led to uneven distribution of medical resources, wherein high-quality resources are concentrated in public tertiary general hospitals. As such, many people, even those with minor illnesses, flock to large hospitals, which has resulted in unmanageable workloads for physicians, long waiting times, and short treatment times. Many physicians are struggling to cope, and this has ultimately affected the physician-patient relationship, which is a large cause of WPV [11] . In addition, due to low government compensation, hospitals must increase prescription costs and large equipment inspection to run their businesses, and because these costs are not covered by health insurance, patients have rather high out-of-pocket medical expenses. Indeed, research has shown that public tertiary general hospitals have the highest out-of-pocket medical expenses [13] and the poorest medical staff ethics, which have both increased the likelihood of WPV [9, 15] . Higher-level hospitals have suffered from more serious WPV because these hospitals generally deal with more serious diseases, which in turn likely leads to higher stress levels among patients, family members, and staff. Our study was designed to identify the prevalence and risk factors of WPV against medical staff in public tertiary general, specialist, and Chinese medicine hospitals located in Heilongjiang Province, China.
Materials and Methods

Study Population
This study was conducted as a cross-sectional design in three districts in Heilongjiang Province, China. We purposively selected the cities of Harbin, Daqing, and Qiqihar for the sample based on the health statuses as well as the number of hospital beds and gross domestic products (GDPs) in 2014. All 64 public tertiary hospitals in these three regions were queried regarding their interest in participating in the survey. After hearing detailed explanations on the objective of this investigation, 11 hospitals expressed interest in participating in this survey. These 11 hospitals comprised different types of tertiary hospitals of the province: four Chinese medicine hospitals, six general hospitals, and one specialist orthopaedic hospital in the capital of Heilongjiang Province.
Sampling and Data Collection
Cooperation was obtained from managers in the tertiary hospitals and human resources departments. We selected 100 medical staff from the specialist hospital (response rate: 99%), 900 medical staff from the six general hospitals (response rate: 84.6%), and 320 medical staff from the four Chinese medicine hospitals (response rate: 83.4%). We used systematic random sampling to select the medical staff from a roster of all staff at each hospital. In the event of a person withdrawing, another was selected from the roster as a replacement. Data were collected from 15 July to 26 October 2014. A total of 1129 medical staff were selected from the 11 public tertiary hospitals, covering medical units, surgical units, and other departments (e.g., Ear, Nose, and Throat; administrative; medical technology) and a variety of shift types (e.g., rotating shift and fixed day shift). The questionnaire was self-administered.
Questionnaire
We used the questionnaire developed by the ILO, ICN, WHO, and PSI joint program in 2003 to measure WPV. First, we obtained permission from the ILO and WHO to use the questionnaire; then, we translated the questionnaire into Mandarin Chinese and invited 17 healthcare-related experts from all over China to evaluate its suitability for Chinese culture and the appropriateness of the translation. Two-week test-retest reliability was calculated (0.87) with a group of 37 healthcare workers in five hospitals. The questionnaire was then back translated into English in order to verify the accuracy of the Mandarin Chinese version. Data for analysis were collected with the final questionnaire, which has four sections:
1. Demographic and workplace data (gender, age in years, years of experience, professional, professional title, department), working in rotating shifts or not, and having contact with patients or their families in their daily work) and a question about anxiety about WPV, which was measured on a scale from 1 (not at all) to 5 (extremely high); 2. Questions about PV experiences (defined as use of physical force against another person or group that results in physical, sexual, or psychological harm) within the preceding year. This can include beating, kicking, slapping, stabbing, shooting, pushing, biting, or pinching. 3. Questions about NPV (defined as use of power, including threat of physical force, against another person or group that can result in harm to physical, mental, spiritual, moral, or social development) within the preceding year. Psychological violence includes verbal abuse, bullying/mobbing, harassment, and threats. 4. A multiple choice question to clarify respondents' opinions on the reason for WPV: "What do you think causes WPV?" The reasons on the list included "not satisfied with high out-of-pocket medical expenses", "physician-patient miscommunication", "treatment is not satisfactory", "patients do not meet all of the requirements for treatment", "mistake by hospital medical staff", "treatment time is too long/tedious treatment process" [9] , "ulterior motives colleagues instigation", "patient death", "patients" condition suddenly deteriorates', "physicians are overworked", "information asymmetry between physicians and patients", and "law enforcement officers did not take appropriate measures".
Data Analysis
EpiData version 3.1 was used for data entry. Descriptive statistics were calculated to describe the demographic characteristics and frequency of the WPV reported. Relationships between staff background variables and prevalence of violence were detected using chi-square tests (χ 2 ). Multiple logistic regression analysis was used to explore the association between the characteristics. Odds ratios (ORs) along with 95% confidence intervals were calculated as the measure of association between the outcomes and exposures. IBM SPSS Statistics 19.0 was used for analysis. Statistical significance was defined as p < 0.05.
Ethics Approval
The study protocol was reviewed and approved by the Research Ethics Committee of Harbin Medical University. Before the survey, approval was also obtained from each study hospital. All participants voluntarily and anonymously participated, and provided their written informed consent. To ensure anonymity, we prepared an envelope for each questionnaire and a box for collecting the questionnaires in the manager's office of each hospital; furthermore, participants were never required to provide a name or other identifier. One of the authors was responsible for the collection box. The questionnaires were destroyed after data entry had been completed.
Results
Questionnaire Respondents
The demographic and professional characteristics of respondents are described in Table 1 . Of the 1129 respondents, 64.7% (n = 731) were male. Additionally, 90.4% had experienced contact with patients or their families at work. Regarding age, 441 (39.1%) were between 26 and 35 years old. A total of 56.1% were physicians (n = 633), and 34.6% had a professional title of "intermediate" (n = 391). There were 446 respondents with fewer than 5 years of experience (39.5%), and 71.8% reported working rotating shifts. In the sample hospitals, medical staff undertaking shift work could be categorized into fixed day shift and rotating shift groups. Most nurses worked 8-h shifts; head nurses or nurse who had infants in the breastfeeding period worked fixed day shifts, although some hospitals extended this priority level for the latter group until children were 4 years of age. While, most physicians worked day shift and night shift, department director worked fixed day shift.About 39.2% reported an extremely high level of anxiety about WPV. Table 2 outlines the frequency of PV and NPV in each type of hospital. The highest prevalence of PV was in the specialist hospital (35.4%), followed by the general hospitals (14.1%) and the Chinese medicine hospitals (8.6%). The frequencies of NPV in the preceding year in the Chinese medicine hospitals, specialist hospital, and general hospitals were 76%, 75.8%, and 68%, respectively (Table 2) . Table 3 shows the bivariate comparison of characteristics of medical staff who had experienced PV. Medical staff with an extremely high anxiety level about WPV (16.7%) and frequent contact with patients or their families (10.3%) were significantly more likely to have experienced PV in the Chinese medicine hospitals.
Experience of WPV in the Preceding Year
Experiences of Aggression According to Occupational Characteristics
In the specialist hospital, the only medical staff characteristic that predicted PV was the type of department. Specifically, participants from surgical units were significantly more likely to have been assaulted than were participants from other departments (χ 2 = 10.435, p = 0.005). In the general hospitals, medical staff had a higher likelihood of PV if they had years of experience between 6-20 (19.8%), were engaged in rotating shift work (16.6%), and had extremely high levels of anxiety about WPV (22.3%). Males were significantly more likely to be discharged from the general hospitals compared to females (17.6%). The prevalence of NPV in Chinese medical hospitals was higher among participants engaged in rotating shift work (p < 0.001), which was the same for PV, and in participants with moderate levels of anxiety about WPV (p = 0.004), who were physicians (p = 0.002), who had less than 5 years of experience (p < 0.001), and who worked in an internal medicine department (p < 0.001) ( Table 4 ).
In the specialist hospital, of the medical staff who worked in an internal medicine department (n = 8), 88.9% showed higher prevalence of NPV compared to PV. In the general hospital, medical staff with frequent contact with patients or their families (p = 0.002) had a higher prevalence of NPV than they did PV. 
Multiple Logistic Regression Analysis Predicting WPV
In view of the results shown in Table 2 , we hypothesized that different types of hospitals have different risk factors. Thus, we put the significant results of the chi-square test (Tables 3 and 4) into logistic regression models. Table 5 shows the results of the multiple logistic regression analyses for PV and NPV (Table 5) .
The odds of experiencing PV (0.17, 95% CI 0.057-0.485) and NPV (0.22, 95% CI 0.069-0.709, p = 0.011) were higher for men in the specialist hospital. Rotating shift workers had an over three-fold greater odds of PV (3.65, 95% CI 1.04-12.76) compared to fixed day shift workers in the Chinese medicine hospitals. Furthermore, in the general hospitals, rotating shift workers had an over two-fold greater odds of experiencing PV (2.16, 95% CI 1.18-3.95) and an over 1.5-fold greater odds of experiencing NPV (1.65, 95% CI 1.13-2.4) compared to fixed day shift workers.
Furthermore, medical staff in the Chinese medicine hospitals who were highly anxious about WPV had an over 1.5-fold greater odds of experiencing both PV (1.64, 95% CI 1.09-2.45) and NPV (1.66, 95% CI 1.1-2.53).
Reasons for WPV
Most medical staff in Chinese hospitals who had experienced WPV reported that the main reason for the violence had been "patients did not meet all the requirements for treatment" (p = 0.036). In contrast, the staff of the specialist hospital viewed such violence as being due to "high out-of-pocket medical expenses" (p = 0.02), while in general hospitals it was because "physicians were overworked" (p < 0.001) ( Table 6 ). 
Discussion
An analysis of the responses from the 1129 medical staff from the Chinese medicine hospitals, specialist hospital, and general hospitals regarding their experience of WPV in the preceding year found that the prevalence differed by factors such as age, profession types, departments, and gender. Thus, the prevalence of WPV was high overall [17] .
The most important finding identified in this analysis was that the prevalence of WPV differed by hospital type. The highest prevalence of PV in the preceding year occurred in the specialist hospital (n = 35, 35.4%), compared with the general hospitals (n = 107, 14.1%) and Chinese medicine hospitals (n = 23; 8.6%). In contrast, the prevalence of NPV in the preceding year was as follows: general hospitals (n = 578, 76%), specialist hospital (n = 75, 75.8%), and Chinese medicine hospitals (n = 183, 68%). The significance of our study is that, in addition to previous studies of WPV in the high-risk hospital departments (e.g., the emergency department, ICUs, and psychiatry [10, 16] ), the surgical departments (general hospital) and bone surgery departments (specialist hospital) may also be targets for intervention.
In Chinese medicine hospitals, the results may reflect an actually general level prevalence of aggression, but an increased awareness of WPV might also have influenced recall [11] ; as such, hospitals' atmospheres and medical philosophies and patients' perceptions of such hospitals all might have determined the reported prevalence of WPV. Traditional Chinese medicine espouses certain values and is highly humanistic; specifically, physicians must be dedicated to treatment and without desire or expectations regarding the same; they must also be compassionate and determined to decrease human suffering, and cannot consider their own gains and losses [7] . People who visit a physician in a Chinese medicine hospital generally have a "chronic illness", and are already prepared that the disease will have a long recovery period.
The development of technology and modernization of medical equipment and the increasing amount of media has led to excessive use of large medical equipment, which in turn has caused physicians to ignore patients' feelings, thereby straining the physician-patient relationship [15] . Compared with treatment concepts from Western medicine, Chinese medicine treatments take a holistic view of the patient. Chinese medicine physicians are expected to give patients the opportunity to describe their illness, which allows physicians to understand the illness, make a diagnosis, and provide a holistic treatment [19] . Another reason that the prevalence of WPV in the Chinese medicine hospitals was lower compared to the general hospitals might be that the number of outpatients and the bed turnover rate of Chinese medicine hospitals are lower than in general hospitals; this leads to medical staff having more prolonged contact with patients and their families. With medical technology rapidly developing in Western medicine, especially in tertiary hospitals, poor communication between medical providers (including staff) and patients and distrust of physicians has been worsening [20] .
The importance of the major factors predicting WPV prevalence, such as gender, profession type, years of experience, shift-work status, anxiety level, and contact with patients [21] , becomes more apparent when the departments and professions are looked at separately. It is interesting that the risk factors differ between the hospital types. The ILO has noted that young people who lack work experience are more likely to become victims of WPV [21] . Coinciding with these previous studies, we found that inexperienced medical staff (77.9%, p < 0.001) were more likely to experience NPV than they were to experience PV in Chinese hospitals. This may be because perpetrators are reluctant to physically assault young medical staff, particularly female staff; in contrast, patients may feel more able to physically assault older staff who are more influenced by traditional ideas involving arbitrary medical treatment, which may result in high dissatisfaction in patients [9] .
Our study has found that surgical units are a high-risk sector along with mental health and emergency care units. However, it also depends on the type of hospital and WPV. Internal medicine units (88.9%, p = 0.001) were high-risk places for NPV compared with surgical units in general hospitals, while the surgical unit (45.6%, p = 0.005) exhibited more PV compared with internal medicine units in the specialist hospital. Even so, it seems unlikely that the hospital type alone could account for the levels of aggression. This emphasizes the need for more detailed assessments of incidents to determine exactly what might be different in those hospitals or professions with high prevalence rates.
Contrary to previous studies [22] , physicians, of all professions examined in this study, were most at risk from aggression in the Chinese hospitals and the specialist hospital compared with the general hospitals. The reason for this difference by hospital type might be that physicians in the Chinese medicine hospitals and specialist hospital have prolonged contact with patients [23] .
Our multivariate logistic results indicated that gender, shift-work status, departments, and anxiety levels influenced the risk of exposure to WPV. Our study also found that male staff had the highest risk of exposure to PV, which is consistent with findings in other countries. Contrary to expectations [12] , male staff were particularly vulnerable to NPV in the specialist hospital. Rotating shift workers had an over three-fold greater odds of PV compared to fixed day shift workers in the Chinese medicine hospitals, and an over two-fold greater odds of PV and an over 1.5-fold odds of experiencing NPV compared to fixed day shift workers in general hospitals. These findings concurred with previous studies that noted that working night shifts was considered a high-risk factor predicting exposure to violence [24] .
The research suggests that prior experience of may influence how one responds to aggression in the future [25] . One of the most important reasons for WPV according to medical staff who had experienced it was "patients did not meet all the requirements for treatment" (69.6%). Some patients in China usually hold the opinion that since they have paid for medical services out of pocket, they must achieve good health outcomes. If the diagnosis and treatment do not achieve their intended effect, patients may feel that the hospital should not shirk its responsibility [26] .
The specialist hospital victims held the opinion that PV occurs because of "not satisfactory with high out-of-pocket medical expenses" (37.1%), "cognitive gap between physicians and patients" (57.1%), and "law enforcement officers did not take coercive measures" (37.1%). Most hospitals in China, especially the large ones (e.g., Peking Union Medical College Hospital) are run by the government, and after recent economic reforms, many hospitals receive very limited financial support from the government [9] . This has resulted in hospitals, especially Chinese medicine hospitals and specialist hospitals, needing to generate income to cover costs. Low economic status may also have promoted WPV prevalence [21] . At present, low economic statuses and higher healthcare costs have put considerable financial pressure on patients. In addition, the high rate of Medicare co-payments has increased the burden on patients and their families. Patients want the best medicine and the best treatment, but because of the lack of economic resources, most tend to experience frustration and irritability, and often complain that the costs are too high.
Those who experienced WPV in general hospitals noted that the following factors might contribute to WPV: "physicians were overworked" (73.8%), "patients did not meet all the requirements for treatment" (57.9%), and "waiting time was too long" (48.6%). Traditionally, Chinese people have tended to seek high-quality medical care, even if they have not had a serious illness [19] . Patients often rush to secondary and tertiary hospitals with unrealistic expectations [9] , making tertiary hospitals overcrowded and vastly increasing the workloads of medical staff in such hospitals; as such, many staff have only a few minutes with each patient, which is sufficient for appropriate communication. Without communication, patients have insufficient knowledge of the diseases, costs, and effects of treatment, which may result in their misunderstanding the treatment and ultimately to violence.
One other factor that might play a contributory role in WPV against health workers is "bad publicity", which might cause people to view medical institutions as unsatisfactory [25] . Evidence from other studies has supported this argument [27] . Currently, the media have exaggerated negative medical and health events, health system failures, and bribe-taking cases; some have even gone so far as to place responsibility on all medical workers, which often leads to patients' dissatisfaction with the entire medical institution. This could, then, cause WPV. There are, however, deeper causes of the hospital violence in China, including a lack of trust within society, gaps in the supply and demand of high-quality medical resources, and the social health insurance system [28] .
A limitation of the present study was that the data were sampled from only one area of China. Thus, the results may, to some extent, reflect contextual factors not shared by other regions. Despite our strict survey quality control, there is inevitable error in the prevalence rates of WPV, as participants answered according to their perceptions. In addition, there still exist the risk for Type I error due to the large number of statistical tests that were performed. Nevertheless, this study provided initial evidence on the nature of WPV in China.
Implications for Practice
Much research on WPV in healthcare workers has focused on one type of hospital. However, this study demonstrated that different types of hospitals and units have different prevalence rates of WPV. Thus, prevention should focus not only on high-risk units in hospitals, but also on the type of hospital itself. Surgical (general hospital) and bone surgery (specialist hospital) departments may be important targets for PV interventions. We thus recommend that hospital management consider providing suitable education programs for high-risk groups about the expected risk of WPV and implement follow-up plans to support employees and prevent future occurrences.
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